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a coagulation factor produced by endothelial cells
and therefore is helpful in the diagnosis of angio-
sarcoma. Prostatic acid phosphatase is an isoen-
zyme present only in prostatic adenocarcinomas
and enables a pathologist to differentiate between
a primary pulmonary adenocarcinoma and a single
nodule of metastatic prostatic carcinoma. Such
distinctions are obviously clinically and thera-
peutically important. In the future, antibodies
specific for tumors from all sites of the body will
probably become available as organ-specific anti-
gens are discovered against which corresponding
antibodies can be produced. The rapidly expand-
ing technology of monoclonal antibody produc-
tion-promises to yield large quantities of relatively
inexpensive, commercially available and standar-
dized antisera.

Immunohistochemistry has become an indis-
pensable diagnostic aid in the modem anatomic
pathology laboratory because it permits the iden-
tification of tissue antigens not recognizable by
either routine light or electron microscopy. Di-
verse structures ranging from the tiny monoamines
and polypeptide hormones of the nervous system,
the amine precursor uptake and decarboxylation
(APUD) cell system and the pituitary gland to
complex infectious organisms such as viruses and
bacteria are all recognizable through the use of
immunohistochemistry. 1THOMAS P. ULICH, MD
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Steroid Hormone Receptors in
Histologic Diagnosis
TiSSUE HORMONE receptor assays are used most
often as additional guides in the treatment of
breast carcinoma. Estrogen receptor is usually
assayed by direct assessment of the estrogen-bind-
ing activity of cytosols prepared from tumor tissue
(dextran-coated charcoal and sucrose gradient
centrifugation techniques). The presence of high-
affinity binding sites according to these methods
is accepted as a reliable indicator of the probable
response of tumor to hormonal manipulation.
Progesterone receptor activity is assessed by
similar techniques.

These methods have certain disadvantages in-
cluding high cost, prolonged turnaround and the
need for fresh unfixed tissues at the time of biopsy
or mlajor surgical procedure. A more important

problem relates to tissue sampling-that is, just
how much of the tissue block from which the
cytosol is prepared consists of breast carcinoma
cells and just how much is stroma, myoepithelium
or connective tissue. Thus there is a potentially
large unknown and unknowable variable in all
cytosol assays.

Immunohistologic methods for identifying estro-
gen receptor in tissue sections seek to avoid these
disadvantages. Some investigators have used im-
munofluorescence methods in an attempt to locate
estrogen receptor in frozen sections of breast can-
cer. In one method estradiol (in the form of poly-
merized estradiol phosphate [PEP]) is added to
the frozen section of breast cancer, followed by
specific antibody against estradiol. In principle the
PEP binds to free estrogen receptor in the tissue
and the antiestradiol antibody then identifies the
sites of PEP binding (at the presumed receptor
sites). Finally, the location of the antiestradiol
antibody is then revealed by immunofluorescence
methods.

Immunoperoxidase techniques are similar in
principle to the immunofluorescence method, ex-
cept that fixed paraffin sections of breast tissue are
used. This has the dual advantage of providing
better morphologic detail while avoiding the need
to collect frozen material at the time of biopsy.
Initial immunoperoxidase studies used pretreat-
ment with PEP as in the immunofluorescence
method. However, it has since been proposed that
the addition of antiestradiol antibody alone, with-
out the preceding PEP, may detect estrogen bound
in vivo to functionally active receptor sites in
breast cancer cells. A still more recent variation
of the immunoperoxidase method attempts to use
antibodies prepared against the receptor protein
itself. Monoclonal antibodies with activity against
the presumed estrogen protein have been found
successful in immunostaining of paraffin sections
(M. Nadji, MD, University of Miami, personal
communication, October 1981).
A number of correlations have been established

between immunofluorescence methods, immuno-
peroxidase methods and orthodox cytosol assays
for estrogen receptor, but at this time there is no
direct proof that the immunohistologic methods
are measuring the same high-affinity receptor pro-
tein that is detected by the cytosol assays. The
ultimate assessment of clinical application of these
immunohistologic methods rests in the perfor-
mance of clinical trials, comparing the results of
hormonal manipulation with the pattern of im-
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munostaining for receptor. For those methods that
are applicable to formaldehyde-paraffin sections,
such studies can be performed retrospectively on
materials stored as paraffin blocks. That immuno-
staining of tissue sections for estrogen receptor is
rapid, relatively inexpensive, may be applicable
to fixed-paraffin tissues and avoids the sampling
problems inherent in cytosol assays is motivation
enough to ensure that these studies of possible
clinicopathologic correlations are pursued actively.

CLIVE R. TAYLOR, MD
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Evaluation of Hypoglycemia
ASYMPTOMATIC HYPOGLYCEMIA has been ob-
served frequently enough in control populations
of women (17 percent) and men (25 percent)
during a five-hour oral glucose tolerance test
(OGTrr) to be considered a variant of normality.
Reactive hypoglycemia-that is, the symptoms of
weakness, shakiness, sweating, tremor and tachy-
cardia-may occur two to five hours after a glu-
cose load as the plasma glucose falls below 50
mg per dl, especially in patients who have had
gastrointestinal operations or have early diabetes
mellitus. These symptoms are due to the adren-
ergic discharge triggered by the fall in plasma
glucose and not the specific level or nadir ob-
served. No clear-cut lower limit of normal plasma
glucose values allows the diagnosis of hypogly-
cemia on the basis of OGTT results alone. These
symptoms are often the result of other causes,
such as anxiety, hyperthyroidism, pheochromocy-
toma or insulinoma.

If a patient's symptoms are to be attributed to
hypoglycemia, it is important to determine
whether they occur in the fasting state or after
eating a meal, and not after a glucose load. OGTT
is inappropriate for the diagnosis of fasting hypo-
glycemia, which is generally due to serious organic
disease. To document fasting hypoglycemia, a
48- to 72-hour period of fasting should be super-
vised in the hospital or until hypoglycemia symp-
toms occur. At this time serum glucose, insulin
and C-peptide levels should be determined. If the

serum insulin is greater than 6 /U per ml when
serum glucose is less than 40 mg per dl, then an
insulinoma is most likely. The normal ratio of
glucose to insulin should be greater than 3.6. Pa-
tients with insulinoma usually have a ratio of
less than 2.5. If the serum C-peptide level is low,
however, in relation to the serum insulin, then
the patient may be taking insulin surreptitiously.
If a patient's symptoms are occurring after meals,
a meal tolerance test (a standard breakfast after
fasting 10 to 16 hours) should be done. Blood
samples are taken every half hour for five hours
after the meal. If the lowest glucose value exceeds
60 mg per dl, the result is normal. If the value is
less than 50 mg per dl, the tolerance test result is
abnormal.
Some individuals may have symptoms during

the tolerance test, yet the glucose values are nor-
mal. It is important to correlate the onset of clini-
cal symptoms with the glucose values observed
during the meal tolerance test. Thus it is possible
some other factors such as glucagon or gastroin-
testinal disorders are altered and trigger the symp-
toms. RUSSELL J. EILERS, MD
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Hair Analysis:
A Potential Diagnostic Tool
HAIR CAN BE easily collected from a donor, stored
without deterioration and analyzed with great sen-
sitivity with recently developed technologies.
Trace elements accumulate at concentrations at
least ten times higher than those in blood or urine
and may provide a continuous record of nutri-
tional status, exposure to drugs or exposure to
pollutants in the environment such as the heavy
metals lead and mercury.
The elements and drugs found in hair are in-

corporated during synthesis of filaments in the
follicle. Apparently the disulphide bonds in the
cuticular protein of hair are sites for the deposi-
tion of metal during hair formation. These bonds
are also interaction sites for exogenous metals
from air, water, sweat or grooming materials.
As the follicles are exposed to more substances
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